We model investment in entrepreneurial human capital (EHC) -the representative enterprise's share of production capacity allocated to investment in innovative industrial and commercial knowledge -as a distinct channel through which firm-specific human capital drives endogenous growth. Our model suggests that institutional factors supporting free markets for goods and ideas, and higher educational attainments of entrepreneurs and workers, enhance endogenous economic growth by augmenting the efficiency of investment in EHC rather than exclusively by themselves. We test these implications using data from Global Entrepreneurship Monitor's Adult Population Survey of 63 countries over 2002-2010 and find robust support for these hypotheses.
Introduction
The relation between entrepreneurship and economic growth has been the subject of a voluminous literature. The literature has its origins in the classical work of Frank Knight's (1921) risk-bearing theory of entrepreneurial action and Schumpeter's (1942) theory of innovation where entrepreneurship and competition fuel growth through creative destruction. Much of the theoretical literature on endogenous growth has focused on the role of an R&D production sector that yields vertical or horizontal product innovation and thereby productivity and per-capita income growth (e.g. Stokey, 1988; Romer, 1990; Aghion and Howitt, 1992) . However, in these models the motivating force is the conventional profit maximization; entrepreneurship is by and large a hidden factor in these studies. Also, the bulk of the empirical literature on entrepreneurship and economic growth has treated entrepreneurship as an exogenous variable, and economic growth as a resulting change in either the level or the growth rate of per-capita income 1 . There is however a growing theoretical literature that treats entrepreneurship as a distinct choice variable within an endogenous growth framework, which we summarize in the literature review section of this paper (e.g., Schmitz, 1989; Iyigun and Owen, 1999; Braumerhjelm et al, 2010) . A few empirical studies have attempted to treat both entrepreneurship and the growth rate of per-capita income as endogenous variables (e.g. Carree et al., 2002) , but these papers have not implemented an endogenous growth framework to derive their tested hypotheses.
The distinct feature of our paper relative to the extant literature is that we treat entrepreneurship as a special form of human capital that is generated within a representative enterprise and can thus affect both the enterprise's current level of output as well as its long-term self-sustaining growth potential. The basic thesis is that innovative entrepreneurship can be thought of as a dynamic store of entrepreneurial knowledge. Modeling that knowledge as firm-specific entrepreneurial human capital (EHC) allows us to treat its accumulation as an outcome of deliberate and continuing investments in innovative commercial and industrial knowledge which takes place at the enterprise level beyond the acquisition of formal schooling. Put differently, the thesis identifies investments in innovative entrepreneurial capital, rather than simply the share of entrepreneurs in the labor force, as a distinct engine of productivity growth. This specific type of human capital, enabled by higher education and institutional factors, complements more basic channels of human capital formation, and links directly measures of entrepreneurial investments with measures of real output and per-capita income.
Our model distinguishes between two types of entrepreneurial activities: innovative and managerial. Managerial activities focus on utilizing current resources to enhance current production, sales, and profits. Innovative activities focus more on entrepreneurial intermediation between what Coase (1974) calls the "market for goods" and the "market for ideas", by discovering, absorbing, enhancing and implementing basic technological breakthroughs and turning them into product and process innovations that enhance future profits. Investment in innovative commercial knowledge are thus inherently an endogenous variable, and as such they are affected by the entrepreneur's initial general human capital and ability, but also by institutional, legal, and economic policy factors affecting the incentives to generate and translate new knowledge into new goods or production processes, and thereby productivity growth. The accumulated stock of entrepreneurial human capital (EHC) enhances the effectiveness of both types of entrepreneurial activities.
We model the influence of the competing roles of investment in entrepreneurial human capital by developing an endogenous-growth model of the Lucas (1988 ) -and Ehrlich et al. (1994 -type that formalizes the role of EHC as a distinct asset that enhances the balanced goods-production growth path in the representative entrepreneur's infinitely lived enterprise. At the same time we specify the process through which EHC can be accumulated through the entrepreneur's optimal investment in this asset, which maximizes the enterprise's utility as well. In this approach, investment in entrepreneurial capital becomes a critical factor influencing the current level vs. long-term rate of productivity and real per-capita income growth.
This framework allows us to offer closed-form balanced-growth solutions to the basic control variables of the model, and to derive a set of testable propositions concerning the determinants of both investments in innovative EHC and the latter's impact on aggregate growth dynamics. The model implies that the share of the enterprise's production capacity allocated to innovative entrepreneurship is a driving force behind the enterprise's long-run rate of economic growth while the complement share allocated to managerial entrepreneurship expands the level of the dynamic growth path over the transition to a steady state of balanced growth. The allocation of productive 4 resources between innovative and managerial activities, in turn, is influenced by predetermined institutional factors as well as by the entrepreneurs' previously accumulated human capital level.
This analytical framework also allows us to address 3 challenges facing the human-capital-based endogenous growth literature: First, the paradigm is based on the idea that "human capital"a store of human knowledge and productive capacityis the central engine of economic growth, essentially because knowledge is the only economic asset that is not subject to diminishing returns (Lucas 1988; Becker, Murphy and Tamura, 1990; Ehrlich and Lui, 1991; Ehrlich and Kim, 2007) .
Studies that have tried to confirm this idea empirically, however, have met mixed success when using alternative schooling attainments measures as proxies for human capital. These studies do confirm that general education, or formal schooling, raises the level of per-capita GDP, but the results concerning schooling's impact on the rate of economic growth have been more mixed (see e.g., Bils and Klenow, 2000; Barro 1991; Ehrlich 2007) . In this study we aim to get inside the "black box" connecting growth in knowledge with growth in productivity and real income, by identifying entrepreneurial human capital as a special type of applied industrial and commercial knowledge that can be propagated through entrepreneurial investments in new products and production processes and thus yield sustainable productivity and income growth. Moreover since innovative entrepreneurship is an intermediary between scientific innovations and marketable applications, general human capital, especially higher education, remains an underlying driver of growth, partly by enhancing investments in EHC.
Second, as we pointed out earlier, there has been an extensive empirical literature investigating the impact of entrepreneurship on economic growthboth level and rate. But the findings have also been mixed (Blanchflower, 2000; Audretsch & Keilbach, 2004; van Stel et al., 2005; Klapper et al., 2010; Braunerhjelm et al., 2010) . In these studies entrepreneurship is treated empirically as an exogenous variable and typically proxied by the total number of entrepreneurs rather than investment in entrepreneurial human capital. This paper aims to test whether the treatment of entrepreneurship as a specific type of human capital could yield more conclusive insights about its role as a determinant of a self-sustaining balanced growth equilibrium.
Third, human capital formation, of any form, is least in part a product of underlying institutional factors and reinforcing economic policies as well as a legal environment, governing the return to this asset. We argue that entrepreneurial human capital, as a specific kind of human capital, should indeed be influenced by institutional factors that augment the incentive to both innovate and produce in a competitive market economy (Ehrlich, 2007) , thereby also linking the markets for ideas and goods a la Coase (1974) .
The testable hypotheses of the model are implemented through an econometric model treating both investment in entrepreneurial human capital and economic growth as endogenous variables. The model is specified as a two-step recursive system explaining and linking both the rate of investment in entrepreneurial human capital and its impact on per-capita income's dynamic growth path. We test these hypotheses using international panels of 17 and 63 countries over the period [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] and find strong supporting evidence for our basic propositions.
The paper proceeds as follows. Section 2 reviews the literature that is most related to our paper.
Section 3 presents an endogenous growth model that fleshes out the role of entrepreneurial human capital. In section 4, we develop the econometric model we use to test our theoretical predictions, and in section 5 we present our empirical findings. Section 6 offers concluding remarks.
Literature Review
Previous literature has analysed the link between entrepreneurship and economic growth using neo-classical or endogenous growth settings. We here review a set of these papers that are relevant to our work, which we group under three broad categories.
a.
Papers addressing the correlation between entrepreneurship and economic growth
The bulk of the empirical literature on the topic has treated entrepreneurship as an exogenous variable in analyzing its effect on the level or growth rate of output per-capita. Studies focusing on the level effects of entrepreneurship generally report a positive relationship. Audretsch and Keilbach (2004) argue that while the concept of entrepreneurial capital is unobservable, it can be proxied by the number of start-ups in a given region and report that this variable has a positive impact on GDP across 327 West German regions in the period 1989-1992. Utilizing the World Bank Group Entrepreneurship Survey), Klapper et al. (2010) find that measures like business density, entry rate and entry per capita are positively correlated with GDP per capita in 101 countries from 2000 to 2008.
The findings concerning the effect of entrepreneurship on the growth rate of output, however, are mixed. Some studies find that entrepreneurship has a positive effect on economic growth (e.g, Braunerhjelm et al., 2010) ; others find that entrepreneurship has a negative effect on economic growth (e.g, Blanchflower, 2000) ; and yet others report both positive and negative effects (e.g. improvements are exogenous and entrepreneurship plays no explicit role. In an attempt to endogenize technological innovations at the firm level these papers include some form of R&D production as an engine of endogenous innovation and growth in addition to goods production.
Salgado
One strand of this literature introduces vertical innovation (quality ladder) models in which the improvement in product quality serves as the source of productivity growth and thus of cost reduction per quality units and therefore plays a role of the engine of real per-capita income growth (e.g. Stockey, 1988; Aghion and Howitt, 1992) . In Aghion and Howit's (1992) model, innovation is formalized as a "creative destruction" process adopting the Schumpeter's original thesis. The 7 other strand focused on horizontal innovation with new varieties of goods invented by R&D serving as the engine of growth (e.g. Romer, 1990) . Papers in both of these strands suggest that an increase in resource allocation toward innovation and R&D activities results in a higher income growth rate and ascribe these activities to entrepreneurial efforts. However, these efforts are not modelled explicitly in these papers in a way that leads to testable propositions.
c. Papers treating both entrepreneurship and economic growth as endogenous
There are several studies that treat both entrepreneurship and economic growth as endogenous variables, which are more relevant to our paper. Schmitz (1989) presents an endogenous growth model that explicitly links entrepreneurship decisions with economic growth. In this model, an individual chooses whether to become an entrepreneur or an employee; entrepreneurs imitate technologies developed by innovators in a learning-by-doing fashion; and in this process entrepreneurs augment the stock of knowledge. The model predicts that more entrepreneurs are always associated with higher economic growth because a greater percentage of existing knowledge is put to use. This prediction has not been subjected, however, to any discriminating empirical tests. Romer's (1990) endogenous growth model by assuming that knowledge is produced not just by R&D workers in incumbent firms, but also via entrepreneurial start-ups, which do not engage in research. The model's main argument is that knowledge stock produced by the research has little impact on growth per se, unless it is transformed into commercial use via entrepreneurship. Thus, incumbent firms in this model employ researchers to produce new inventions and varieties of products while entrepreneurs use their entrepreneurial abilities, along with the current stock of knowledge, to introduce new products and business models, such as Starbucks in the US and Ikea in Sweden. The model is based on the micro foundation of occupational choice, with the considerations of agents' entrepreneurial efficiency, ability, and proclivity to assume risky entrepreneurial returns. A basic proposition of the paper is that the balanced growth rate is independent of the distribution of labor between the R&D (research) sector and the "entrepreneurship" (start-ups) sector.
Braumerhjelm et al. (2010) modify
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The authors put this proposition to an empirical test. Using the proportion of self-employed in the population as a proxy for entrepreneurial start-ups and trade union density as an (in)efficiency parameter, respectively, they find, contrary to the basic proposition of their model, that the distribution of labor between the research sector and the entrepreneurial sector does matter: the entrepreneurs, rather than researchers, have a significantly positive impact, while labor union density has an insignificant impact on the annual growth rate of real GDP for 17 OECD countries over the period 1981-2002. The empirical implementation in this study is limited, however, in that it treats entrepreneurship as an exogenous variable, unlike their theoretical analysis which treats this variable as endogenous. Moreover, the use of the self-employed to account for entrepreneurs, let alone innovative entrepreneurs, may be problematic, since the self-employed include shopkeepers, sole proprietors, and other unskilled individuals who choose self-employment largely due to the lack of viable salaried employment alternatives. Iyigun and Owen (1999) is perhaps the closest to our model in identifying entrepreneurial human capital accumulation as a growth engine. Their model distinguishes between two types of human capital: entrepreneurial and professional. A key difference between these two is that the salaries paid to professional human capital are certain but the payoff to entrepreneurial human capital is not. Entrepreneurial human capital is augmented via learning by doing and accumulated work experience, whereas professional human capital is accumulated through formal education. These two types of human capital compete for an individual's time during their accumulation, but they complement each other in the process of production. One of the model's main testable propositions is that as an economy develops, individuals allocate more time to the accumulation of professional, relative to entrepreneurial human capital. This proposition follows from the strong assumption that skill-biased technological innovation increases more intensely the productivity of time allocated to accumulation of professional human capital. The model thus predicts that economic development is associated with a decrease in the number of entrepreneurs relative to professionals.
The authors do not subject this proposition and related implications of their model to any systematic empirical tests.
There are only a few empirical studies that treat both entrepreneurship and economic growth as endogenous. Using business ownership as a proxy for entrepreneurship and specifying the 9 equilibrium level of business ownership as a function of the log of GDP per capita, Carree et al.
(2002) study 23 OECD countries over the period . The authors run a regression of the growth rate of GDP per capita on the absolute deviation of the business ownership rate from its equilibrium rate. The coefficient associated with this deviation is estimated to be negative and significant, suggesting that too high or too low business ownership rate can be detrimental to growth. The study finds that most countries have a business ownership rate below its corresponding equilibrium value (a notable exception being Italy). The authors thus conclude that most countries would experience a gain in growth in response to a rise in business ownership.
However, the study does not provide a formal theoretical framework that sheds light on possible explanations for this finding.
In sum, a common feature of all of the papers reviewed in this section is their emphasis on labor market choices which affect the share of entrepreneurs in the population, or the distribution of workers between R&D and entrepreneurial activities, as the basic decision variable affecting productivity and per-capita income growth. Comparably less attention is given to entrepreneurial choices that drive innovative investments in reproducible entrepreneurial human capital. In the following section, we investigate this issue by modelling the entrepreneur's basic decision variable as the optimal allocation of the enterprise's production capacity between innovative activities, which contribute to the formation of future entrepreneurial human capital, and managerial activities, which contribute largely to expansion of current output. We thus focus on investment in EHC as a distinct growth engine that affects persisting formation of EHC, and thus the balanced growth path of real per-capita income in a perpetual growth equilibrium.
The Model
To explore the role of entrepreneurship in the process of long-term, persistent growth we develop an endogenous growth model with innovative entrepreneurial activities serving as an important channel of influence. We identify entrepreneurial human capital as a special type of applied knowledge that acts as an intermediary between the market for ideas, or basic knowledge, and the market for goods, where the basic knowledge is converted into commercial store of knowledge, or entrepreneurial human capital, by allocating a fraction of the firm's production capacity into deliberate investment in this firm-specific asset. The model adopts the basic analytical framework developed in Lucas (1988) and Ehrlich et al. (1994) , and extends it to incorporate the role plaid by the representative enterprise in bringing about a balanced growth path through continuous accumulation of entrepreneurial human capital (EHC).
The economic environment and basic choice variables: We consider a closed and competitive economy without an explicit role for government and with a given population size. We take as given both fertility and parental investments in children's formal schooling in order to focus on the role of investment decisions by entrepreneurs at the representative firm level.
For simplicity, we abstract from the occupational choice problem involving the choice between being an entrepreneur or a wage worker, and assume that each agent represents an entrepreneur and a worker. Since each agent runs a productive enterprise, population size, N, also represents the number of goods-producing enterprises (firms). Agents are infinitely lived and make both production and consumption decisions, which do not include a separate demand for leisure. The economy is competitive, assuring full employment for all N agents.
Goods-production and the role of entrepreneurial human capital: We assume that each entrepreneur (agent) possesses a cumulative stock of firm-specific entrepreneurial human capital (EHC), denoted by E(t). EHC is a specific kind of commercial knowledge, embodied in the entrepreneur or the firm, which enables efficient management of current production and provides the capacity to translate basic scientific knowledge into innovative marketable products and services, as well as the capacity to involve the firm's labor inputs in the formation of such knowledge. All components of E(t), in turn, can be enhanced by investment in innovative entrepreneurial capital. Specifically, each entrepreneur can allocate a fraction (1-ε) of the enterprise's resources and production capacity (normalized to be 1) to managing and directing current production (managerial activities), and the remaining fraction ε to investment in EHC that generates commercial innovations. The effective labor force in the economy thus becomes N(t)E(t) [1-ε(t) ], empowered by entrepreneurial human capital E(t). Goods are produced via a Cobb Douglas production function:
where 0<β<1, and K(t) denotes the accumulated stock of physical capital. A represents an exogenous technological factor which augments the productivity of all productive inputs. We assume that the level of A is affected by a vector of exogenous environmental factors, V, which can influence the external environment for doing business in a favorable or adverse way. We include as environmental factors the predetermined stock of formal schooling in the population, the degree of government intervention in private economic activity, and the economy's stage of development.
Output per enterprise, q(t) ≡ Q(t)/N(t) is therefore a function of entrepreneurial human capital E(t) and the capital/labor ratio k(t) ≡ K(t)/N(t):
The entrepreneurial human capital production function: The production function of entrepreneurial human capital at the enterprise level is given by:
This production function implies that entrepreneurial knowledge accumulation is the result of a continuing rate of investment in innovative knowledge, ε(t), that takes place at the enterprise level beyond formal schooling. The investment's efficiency is augmented by existing entrepreneurial capacity, which makes such knowledge firm-specific, as in Ehrlich et al. (1994) , as well as by institutional factors (I) and the entrepreneur's general educational attainments (h), that we elaborate on below. This property of EHC production abstracts from any issues concerning rivalry or cooperation across enterprises, which is consistent with the assumed competitive nature of the market for goods. The fact that the production of new knowledge is linear with respect to accumulated knowledge also implies that new knowledge production is not subject to diminishing returns, as is the case with investment in knowledge in general. This makes EHC a distinct engine of self-sustaining perpetual growth.
The share of the enterprise's production capacity invested in the production of new entrepreneurial
knowledge, ε(t) ( [0, 1), is the critical variable determining the pace of EHC accumulation and thus economic growth. If ε(t) =0, no effort is devoted to EHC accumulation and the economy is in a stagnant equilibrium of the standard neo-classical form, in the sense that the growth rate of percapita output is zero, i.e., g*= 0. However, ε(t) must be less than 1 to secure a positive production and growth of goods' output along the economy's balanced growth path.
The magnitude of ε(t) also distinguishes between two types of entrepreneurial activities: managerial and innovative. Managerial activities focus on utilizing current resources to enhance current production, sales, and profits. Innovative activities are driven by innovative ideas.
Innovative entrepreneurs work as intermediaries between the market for goods and the market for ideas by discovering or absorbing basic technological innovations and turning them into new production processes or new products. To accomplish this intermediation task, they allocate a greater fraction of their own time or the enterprises' resources toward research and development and marketing efforts to discover and translate the basic technological breakthroughs into process and product innovations consumers truly desire. These efforts ultimately enhance future production and saleseven at the expense of losing current sales and profits. 3 Equation (2) also implies, that the production of new knowledge is augmented by both institutional factors and personal characteristics of the entrepreneur. Institutional factors, such as democracy, protection of freedom of thought, speech, and other individual liberties and intellectual property rights are essential for the promotion of a free market for ideas. The market for ideas flourishes in most democratic countries but is harshly suppressed in most non-democracies (Coase and Wang, 2012) . Institutional factors, such as the rule of law, place limits on government power and control of private economic activity where freedom of individual mobility, trade, and exchange are essential for promoting free market for goods. Critical personal characteristics that improve the productivity of investment in entrepreneurial knowledge include innate cognitive and noncognitive ability as well as a sufficient level of knowledge that enhances the entrepreneur capacity to translate existing or advancing general scientific knowledge to new goods or production processes -and thus serve as an effective intermediary between the market for ideas and the market for goods, using Coase's (1974) terminology.
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The decision rule and optimization analysis:
Each agent maximizes the lifetime utility by deciding on consumption c(t) in real term, which represents a stream of units of a single good over the agent's infinite horizon. Preferences over per-capita consumption streams are given by In equation (3), ρ is the discount rate and σ is the coefficient of (relative) risk aversion. Both are assumed to be positive.
Using equations (1a)-(3), the current-value Hamiltonian can be stated as follows:
where (t) and (t) are the shadow prices of investments in physical and entrepreneurial capital respectively. The basic control variables in this model are thus consumption, c (with the indirectly determined savings representing investment in physical capital) and investment in entrepreneurial capital, ε(t).
The first-order optimality conditions for c and ε, respectively are thus:
The rates of change of the shadow prices of physical and entrepreneurial capital and , respectively, are given by (7) (8)
In a steady state of balanced growth equilibrium, the growth rates of per-capita output, consumption, physical capital, and EHC are equalized at the explicit common value:
, where g* represents the equilibrium growth rate of per-capita income as well.
Inserting the entrepreneurial capital accumulation function (2) into equation (9), we can derive an explicit solution for the balanced-growth equilibrium rate of investment in entrepreneurial human capital as well:
In these explicit solutions of the model, the growth rate of per-capita income g* and the optimal rate of investment in entrepreneurial human capital, ε*, are the central endogenous outcomes of the model, on the assumption that the underlying institutional and general education parameters, I, h, σ and ρ are exogenous or predetermined variables.
From the explicit solutions for the equilibrium long-term growth rate of output and the investment rate in EHC, we can derive the following propositions:
Proposition 1:
The economy can join a regime of persistent growth if, and only if, the institutional factors supporting a free market for ideas and the innovating entrepreneurs' endowed human capital exceed individual time preference: Ih > ρ. In that case, the steady state investment in EHC is higher the lower is the innovative entrepreneurs' coefficient of relative risk aversion, σ.
The proposition follows directly from equations (9) and (10). Since in equilibrium, , for ε* to be positive, so the economy can reach a persistent growth regime, it is necessary that the product of the efficiency parameters I and h would be positive, such that it exceeds the time preference parameter, or Ih > ρ.
A corollary to proposition 1 is that a sufficient level of institutional reforms and general education supporting free markets for ideas and goods can trigger a takeoff from a stagnant regime to a persistent, self-sustaining growth regime (see Ehrlich and Lui, 1991) .
Proposition 2: The institutional factors and entrepreneurs' own educational attainments enhance
the steady-state investment in entrepreneurial capital.
The implications of equation set (11) are that the allocation of investment in EHC to innovative, relative to managerial entrepreneurship (ε*) is a non-linear function of the entrepreneurs' own educational attainment (h) and the underlying institutional factors (I) which empower the markets for ideas and goods. While the partial impacts of a change in I or h, or of the product of the two (Ih) on ε* are positive, however, the impact of the change in I on ε* diminishes with h, and the impact of the change in h on ε* diminishes with I. This is essentially the result of diminishing marginal utility from allocating more current resources to investment in EHC relative to current consumption, and the assumption that I and h are complementary in their impact on ε*.
Proposition 3: A rise in the equilibrium level of persistent rate of investment in entrepreneurial
capital has an ambiguous effect on output level over a transitional period, but an enhancing effect on the equilibrium endogenous growth rate of output.
Using the firm's production function for goods (equation 1a) and the solution for the optimal rate of investment in EHC (equation 10), we obtain the following effect of ε on output level:
The effect of investment in entrepreneurial capital ε* on the representative firm's output level is ambiguous. It may be negative over a relatively short time span when the economy is on the transition path leading to a steady state of growth following the upward shift in ε*(t), but it becomes positive over a sufficiently longer time span as the catch-up effect from a higher equilibrium growth rate kicks in. In the steady state of balanced growth we have:
The effect of investment in entrepreneurial capital on the growth rate of output is thus positive along the economy balanced growth path, with the growth rate g*, as defined in equation (9) The implication is that economies in which entrepreneurs devote more resources into innovative activities which expand future production achieve a higher rate of economic growth than economies in which entrepreneurs devote more of their resources to enhance current production.
In the short run this may result in a lower level of economic growth. In the long run, however, a higher rate of growth wins, so economies with a higher rate of innovative investments in EHC achieve both a higher level and rate of endogenous economic growth.
Empirical Implementation
We test the basic propositions of our model against comprehensive international panel data described in section 4.1. The results of the corresponding regression analyses and related robustness and corroborative tests are presented in section 5.
Data and key variables
The data used in the empirical estimation come from five main sources: Global Entrepreneurship Monitor (GEM), the Index of Economic Freedom, Penn World Tables (PWT) , Barro-Lee (2010) ,
and World Bank World Development Indicators. Variables are extracted from these sources to form two unbalanced panels: one containing 17 countries with 2 to 9 years of data over the period 2002-2010, and a larger panel containing 63 countries with 1-9 years of data over the period 2002-2010. Summary statistics of key variables are given in Table 1 . survey, these entrepreneurs are asked to provide an assessment of the novelty or unfamiliarity of their products or services relative to customers' current experience. We identify as "innovative" those entrepreneurs who claim that the products or services they offer are new to some or all customers. This distinguishes entrepreneurs who are more engaged in, and allocate more of their own time and company's production capacity to innovative activities. INVEC can thus be viewed as a proxy of the economy-wide or representative entrepreneur's share of the total enterprise's productive capacity invested in innovative rather than managerial activities.
While INVEC may not be an ideal measure of our theoretical measure of investment in EHC (ε), we try to test its empirical relevance by the degree to which it can be predicted by the two underlying factors that are expected by our model to influence its level: the general human capital (higher education) attainment of the representative entrepreneur and the institutional factors that support a free enterprise system that also assures the role of entrepreneurs as intermediary between the market for ideas and the market for goodsour theoretical h and I factors in equation (2).
Entrepreneurs' human capital endowment-proxy for h. The theoretical proxy for h is the entrepreneur's endowed educational attainment. There are however, several ways to measure this proxy empirically. By our model's logic, we perceive of especially the innovative entrepreneur's role as an intermediary between the market of ideas (general knowledge or basic science) and the market for goods. It is then plausible to choose the higher educational attainments of entrepreneurs as an efficient proxy for h.
In the GEM Adult Population Survey, entrepreneurs are asked to identify their educational background in one of four categories: some secondary education; completed secondary education; post-secondary education; and graduate experience. We choose the percentage of entrepreneurs attaining the top education categorythose with graduate experience ENTGRADas the more appropriate measure of h. The rationale is that this measure captures primarily those entrepreneurs who would be more inclined to allocate resources to innovative relative to managerial activities.
Alternatively, since by our model the representative entrepreneur also leads the representative firm, we also use the percentage of adult population age 25 years and over who have a college degree, POPCOLL, as a wider measure of tertiary education. This measure captures, in principle, the educational attainment of the entrepreneur's team of workers and managers as well. Barro and Lee (2010) report such measures over five-year spans. We therefore derive the yearly equivalents through an interpolation that assumes a constant growth rate. Since ENTGRAD is reported in GEM only for countries in our small sample, we resort to POPCOLL as a proxy for our theoretical h in our large sample regressions.
Institutional support index (INSTALL)-proxy for I. As mentioned earlier, institutional pillars such as freedom of trade and exchange and protection of property rights are preconditions for successful free markets as well as productive investments in both physical and human capital. The rule of law, freedom of speech and protection of intellectual property impose a limit on government intervention in the market for ideas, while protection of physical property rights, labor mobility, and free access to markets limit government intervention in productive private economic activity.
The institutional factors which enhance the efficiency of the market for ideas, however, also enhance the efficiency of the market for goods and vice versa. We therefore select an overall economic freedom score (INSTALL) as a proxy for our theoretical institutional construct, I. This measure is drawn from the Index of Economic Freedom, composed by the Wall Street Journal and the Heritage Foundation to measure the degree of economic freedom among countries in the world.
The score used, ranging from 0 to 100, is the simple average of the scores of 10 individual freedom indexes, which are grouped into four categories: a. Rule of Law: property rights and Freedom from corruption; b. Limited government: fiscal freedom and government size/spending; c. Regulatory efficiency: business freedom, labor freedom, and monetary freedom; d. Trade freedom, investment freedom, and financial freedom. Since we treat institutional measure as a predetermined variable in the model, we use the initial values of INSTALL in our regression analysis. 5
Real per capita output and income -a proxy for q. As is conventional, we use real GDP per capita (RGDPPC) as the measure of the level of per-capita real income. The data for RGDPPC are drawn from the Penn World Tables (PWT) Exogenous and predetermined environmental factors, proxies for V in equation (1a). We specify a number of such assumed exogenous environmental factors:
-Initial average years of schooling attained by the population aged 15 and over in 2000 (POPEDYRS0) is used to proxy the overall human capital endowment of a country. The data are drawn from Barro-Lee (2010) . The subscript 0 denotes the initial values.
-Initial real GDP per capita (RGDPPC0) to capture the stage of development of the different countries in the sample.
-The economy's initial capital to labor ratio (K/L)0 is also entered as a control variable reflecting the economy's level of development in the production of good (see equation 1a).
-Government size (GOV) is measured by government spending as a percentage of GDP.
-Openness (OPEN) is measured by the volume of external trade (Imports+Exports) as a percentage of GDP. Although our model is developed within a closed economy setting, we introduce the economy's degree of openness to trade as another indicator of its level of development. Both GOV and OPEN are drawn from PWT 8.0.
-Regional and year dummy variables. These are discussed in section 4.2
Flow measures of alternative educational investments used as relevant controls variables in our
"corroborating" diagnostic tests. These tests are designed to pit the impact of investment in entrepreneurial human capital as an engine of growth against the impacts of conventional measures of investment in general human capital that have been modeled in the literature as underlying engines of growth. To account for investment in general human capital, or its stock measure we 20 use initial values of TER-ENROL, representing total enrollment in tertiary education as a percentage of the population of the corresponding official tertiary education age groups, and TER-YRS, representing the average years of tertiary schooling attained by population aged 15 and over in 2000. Table 1 shows the definitions and summary statistics of the key variables used in the regression analysis. In the small sample, the share of entrepreneurs identifying themselves as innovative (INVEC) has an average value of 42.5% with a standard deviation of 14%, which indicates that only a fraction of entrepreneurs are innovative types. The average of the overall institution score is 69.509, and about 6.6% of the entrepreneurs have some graduate school experience. In the large sample, by contrast, INVEC has a lower average value (38% with a standard deviation of 15%), as does the average of the overall institution score (66.555), and the average share of the adult population age 25 and over who had college degree is 12.7%. The average values of all other key variables -measures of per capita income, educational attainment, capital-labor ratio, and productivity -listed in Table 1 are greater for the small sample than for the large sample, with the exception of the measures of openness and relative size of the government. The difference in all of these averages stems from the fact that the large sample contains more developing countries.
Empirical strategy
Our theoretical treatment of both entrepreneurship and long-term growth as endogenous variables has yielded testable implications summarized in propositions (1-3) concerning the determinants of investment in EHC and its impact on the economy's dynamic growth paths. In our baseline econometric model we test these propositions via a two-step recursive system. The first step specifies the investment in entrepreneurial capital as a function of the institutional factors that support the free flow of ideas between the market for ideas and the market for goods, as well as the entrepreneurs' general human capital endowment, measured by their higher education experience. Indicators of higher education are especially relevant as an enabling factor for the intermediating services rendered by innovative entrepreneurs and entrepreneurial human capital. The higher education experience of the labor force or the population as a whole may also 21 be relevant in this context, capturing the higher education level of the enterprise's employees, although not to the same extent as that of the higher education experience of entrepreneurs.
Following equation (11) and proposition 2, we specify the investment in entrepreneurial capital function in country i at time t by the following baseline linear regression equation:
where INVEC represents the representative entrepreneur's investment in entrepreneurial capital, approximated by the share of innovative entrepreneurs among all entrepreneurs; INSTALL0 is the initial value of the institutional variable, and ENTGRAD0 is the initial share of entrepreneurs with graduate experience or, alternatively, the share of the general population age 25 and over with college education. The reliance on initial values of INSTALL and ENTGRAD is intended to avoid a regression bias due to the possible simultaneity relation between investment in EHC and these variables, which is not part of our model, but which could be justified due to the influence of rising rates of investment in EHC on the incentive to acquire higher education or demand institutional safeguards guaranteeing a market return on educational investments. 6
Note that we add in this specification an interaction term between the institutional and educational variables, since by equation (11), the marginal impact of each of these variables on optimal investment in EHC is expected to be crowded out by an increase in the other variable. We also account for cross-country heterogeneity in the economy's level of development and the population's human capital endowment using the initial values of real GDP per capita (GDPPC0) and average years of schooling of the population over 15 years of age (POPEDYRS0). These variables are contained in the vector Xi0 in equation (14).
We should point out that because equation (14) relies on initial values of the regressors, we cannot employ country-specific fixed-effects models. Instead, we group countries into seven economic regions (following the Penn World Tables) and introduce region dummies, vr, to control for common characteristics that countries in the same region may share. 7 The term zt represents a set of year dummies to account for year-specific shocks that are common to all countries, and eit is the random error term.
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The second step of the recursive system establishes the causal relationship between investment in entrepreneurial capital and the steady-state growth rate of per capita income. By proposition 3, economies in which entrepreneurs invest more resources on innovative projects achieve a relatively steeper balanced growth path, and eventually a higher level of per capita income as well.
In the short term, however, such investment may have a mild or even negative impact on output level because the investment in entrepreneurial capital crowds out spending on managerial and production work, as indicated by equation (12) and proposition 2.
To capture the long-term or steady-state relationship between our proxies for investment and growth is challenging because (1) most economies are likely to be in transition to, rather than in a steady-state of growth equilibrium, and (2) data are available for only a relatively short periodjust over nine years. To overcome these constraints, we test propositions 2 and 3 by implementing the following regression model, which allows for the estimation of both the level and the longterm growth effects of investment in EHC, while also accounting for the economy's stage of
where L is the log operator, RGDPPCit is real GDP per capita, T is a time trend, Zi0 is a vector of variables capturing country-specific stages of development (see section 4.1) (LRGDPPC0, POPEDYRS0, L(K/L)0), Wit is a vector of variables including some country-specific and time varying policy factors that may affect the economy's income level (OPEN, GOV), vr is a variable for regional fixed effects, and uit is a random error term. Parameters β1 and β2 are of primary interest in this analysis. They measure the effects of a one-unit increase in the representative entrepreneur's investment in EHC on the level and long-term growth rate of real GDP per capita, respectively. To the extent that β3 captures the average growth rate of all economies, β2 can be interpreted as the effect of investment in EHC on the steady-state balanced growth path.
Our baseline modelthe recursive system specified by equations (14) and (15) allows for estimating the impact of investment in EHC on the growth path via ordinary least squares (OLS).
To test the consistency of the estimated regression coefficients, however, we also attempt to account for a potential reverse causality running from exogenous short-term changes in output percapita to a contemporaneous change in investment in entrepreneurial human capital, since a short-term change in the level of RGDPPC that raises expectations of future growth could accelerate the short-term demand for investment in EHC. In that case, estimating equation (15) by the OLS method would result in inconsistent coefficient estimates.
We address this concern in three ways. First, we estimate an expanded version of equation (14) using the initial values of the institution and human capital of entrepreneurs and other exogenous or predetermined factors specified in our recursive model to generate the predicted values of entrepreneurial capital investment, INVEC*, which is then entered directly into equation (15) (15). The third method is the standard 2SLS estimation method. Instruments used in this method include the initial values of the measures of institutional environment, the human capital endowment of entrepreneurs, the interaction term of the latter two, and the interaction terms of these three variables with the time trend, or a total of six IVs.
Empirical results
The estimated equations (14) and (15) are presented in sections 5.1-5.3. In section 5.4 we conduct a robustness test of our model by using total factor productivity (TFP), instead of real per-capita GDP (GDPPC) to see if the main pattern of the results of the regression analysis holds up in this case as well. In sections 5.5 and 5.6 we also conduct a series of discriminating/diagnostic tests of our central hypothesis corroborating the role of entrepreneurial human capital investment as a specific independent driver of endogenous growth.
Estimating the investment function via the first step of the recursive model
As required by the specification of the first step of our recursive model, we estimate equation (14) by regressing INVEC, our proxy for investment in EHC, on the initial values of the institution indicator (INSTALL) and human capital endowment of entrepreneurs (ENTGRAD) to avoid any simultaneity biases. A potential downside of using initial values is that the estimates depend exclusively on cross-country variations in the corresponding variables. But, since we are working with a relatively short time series, between-country estimates can perhaps better approximate the steady-state relationship between INVEC and INSTALL and ENTGRAD on the one hand, and INVEC and RGDPPC, on the other. Table 2 presents (116) is also due to the educational attainment of entrepreneurs ENTGRAD being available from GEM only for this small sample. To allow for the expansion of the sample, we change the regression specification in two ways. First, we use an alternative proxy for the human capital attainmentthe share of college educated workers in the general population aged 25 and over, POPCOLL, which is reported for more countries in the sample than ENTGRAD. Second, we treat the "initial year" of the sample as the "first year of the sample" in which the institution measure (INSTALL) and the entrepreneur's human-capital measure (POPCOLL) are both available from their respective sources. As noted in section 4.1, POPCOLL can be justified as a measure of entrepreneurs' higher education on the grounds that it captures the educational attainment of the representative enterprise, which includes the entrepreneur's work force as well. The collegeeducated share of the population and that of the representative entrepreneur are highly correlated: the simple correlation coefficient is 0.62. This alternative specification of the recursive model helps expand the sample size from 116 to over 300, though the newly added countries have slightly shorter time series. The estimates based on this specification of equation (14), reported in columns 3 and 4, are also statistically significant and with signs conforming to proposition 2. One noticeable change is that the estimated effect of the human capital endowment is considerably smaller than that of their small sample counterparts in columns 1 and 2. But this is consistent with the logic of the model since investment in entrepreneurial human capital should be more strongly enabled by the human capital endowment of the entrepreneurs than by that of the firm's workers. The same pattern applies to the estimates associated with the institution index, which become smaller in the regressions using the expanded sample. The fact that the estimated effects of both key variables are statistically significant but smaller quantitatively in the expanded sample (this pattern appears in the growth regressions as well) is consistent with our theoretical expectations. It also suggests that the findings are not primarily driven by a subset of countries with longer time series, which tend to represent developed, rather than developing economies. 9 We repeat the regressions corresponding to columns 1 through 4, in columns 5 through 8, after replacing year dummies with a time trend. We do this for two purposes. One is to check the sensitivity of our main estimates to alternative specifications for capturing the passage of time effect. The estimates reported in columns 5 through 8 do not exhibit any remarkable changes when we include a time trend in the regression instead of year effects. The other purpose of using the time-trend specification is to see whether the data we have on our investment in EHC proxy could approximately represent steady-state values, as implied by proposition 1. A necessary, albeit not sufficient, condition for the steady state is that equilibrium level of investment does not vary over time. This may be one reason why the average time trend effect in these regression is insignificant. 10 Table 3 presents the estimated regression coefficients of equation (15) as the second step of a recursive model. In all these regressions we include real GDP per capita and the average years of schooling (for population over 15) in 2001 and 2000 respectively to control for cross-country 26 differences in levels of development. These controls are important because most countries are in different stages of development and thus in different phases of transition to a growth equilibrium, rather than in the steady state of balanced growth as assumed in our theoretical analysis. The transition dynamics, in turn, depend on the initial conditions of each individual economy. We also add the initial-year capital to labor ratio as an additional measure of the economy's proximity to a steady state of a balanced growth equilibrium. To take into account the potential effect of other "environmental" factors affecting the level of per-capita income along the economy's balanced equilibrium growth path, we consider two time-varying policy variables: trade and the size of government. The former is measured as opennessthe country's volume of trade as a share of GDP. The latter is measured by government spending as a share of GDP.
Estimating the level and the long-term growth effects of investment in EHC on per capita income via the second step of the recursive model
The regressions in columns 1 and 2 use our constructed measures of investment in EHC and its interaction term with the time trend to derive the level and growth effects of INVEC, based on the small and large samples, respectively. Overall, the estimated coefficients associated with the shortterm "level effect" of investment in entrepreneurial human capital (INVEC) are negative (albeit not always statistically significant), as would be predicted by equation (12) for economies in an early stage of transition to a growth regime. The estimated effects of entrepreneurial capital investment on the growth rate of per capita income, by contrast, are positive and statistically significant at the 1% level, as predicted by equation (12) and proposition 2. The estimated rateeffect of INVEC based on the small sample is quantitatively larger than that based on the large sample. But statistically, they are hardly distinguishable. These estimates suggest that a tenpercentage-point increase in INVEC could raise the growth rate of per capita income by one-half to six-tenth of one percentage point.
However, the straight OLS estimates reported in columns 1 and 2 might suffer from simultaneity bias, as we noted in section 4.2: an upward change in economic growth raises the return to innovation and consequently it might induce more short-term investment in entrepreneurial capital.
One way to address this concern is to use the predicted, rather than the actual, investment in EHC.
We obtain the predicted investment using two methods. By the first method, we derive the predicted value from the models underlying columns 2 and 4 in Table 2 . This method takes advantage of the recursive model's structure by which the potentially interrelated variables, namely investment in entrepreneurial capital and per capita income, are determined sequentially 27 rather than jointly. Given that all the explanatory variables included in the investment regressions are initial values, the predicted investment is unlikely to be correlated with the error term in the per capita income regressions. By the second method, we use a reduced form approach to generate the predicted investment values. The reduced form regression involves two modifications in equation (14). First, we replace the year dummies with a time trend, as in the models reported in columns 5 through 8 of Table 2 . Second, we add to the reduced form equation all the exogenous variables contained in equation (15), including the capital-labor ratio, as well as measures of openness and size of the government.
The estimated coefficients of equation (15) based on the alternative predicted investments are reported in columns 3 through 6 of Table 3 . Whereas the estimated level effects remain negative, the growth-effect estimates are quantitatively larger than their OLS counterparts in columns 1 and 2. The growth-effect estimate based on the small sample is not sensitive to the alternative ways by which the predicted investment in EHC is generatedrecursive or reduced form specification. But the reduced-form approach does lead to an improvement in both the magnitude and precision of the estimated growth-rate-effect when the large sample is used. Based on the column 6 results, a ten-percentage-point increase in the share of innovative entrepreneurs could raise the growth rate of per capita income by as much as 1.1 percentage points.
Instrumental variables estimates of the level and long-term growth effects of INVEC
We also use the instrumental variables method to test for the potential simultaneity bias discussed in section 4.2 and the preceding section. A straightforward IV approach, in which both the investment variable and its interaction with the time trend are treated as endogenous variables in equation (15), would involve six instruments: institution index, human capital endowment of entrepreneurs, an interaction term between the latter two variables, and three time-interaction terms between each the above variables and the time trend. These IV estimates are presented in To further explore the endogeneity issue, we adopt an alternative approach which involves an extra step to generate IVs for the endogenous variables INVEC and T*INVEC before implementing the standard 2SLS procedure. In this approach, we first use the full reduced form, comprised of all the exogenous and predetermined variables associated with equations (14) and (15) The estimated level effect of INVEC is negative, and is even statistically significant in column 3 of Table 4 , based on a reduced form containing the initial value of the entrepreneur's higher educational attainment ENTGRAD, rather than that of the total population POPCOLL in column 4, while the estimated rate effects based on both samples is positive and statistically significant at the 1% level in both columns. However, the test statistics obtained by applying the Hausman endogeneity tests in the regression models of columns 3 and 4 -7.296 and 3.683, respectivelyimply that the null hypothesis of exogenous INVEC and T*INVEC is rejected in column 3, based on the small sample model, but not in column 4, based on the large sample. These tests indicate that the IV method may be regarded as relevant for deriving valid estimates of the regression model of column 3, but that no instrumentation is needed to estimate the regression model of column 4
in Table 4 in preference of the OLS estimates of this model in columns 2 and 6 of Table 3 .
Our inference from the IV estimates of Table 4 is that they are inconclusive due to both the weak IVs used to instrument the investment variable INVEC and its interaction term with the time trend T*INVEC, as well as the apparent lack of consistency of the endogeneity test across our two samples. The one run (in column 3 of Table 4 ) that is free of the weak-IV bias and in which the all indicating an increase in the rate of growth of GDP around 1% when investment in entrepreneurial human capital rises by around 10%. In terms of statistical inference, the OLS results are as valid in column 5 of Table 3 , as they are in column 3 of Table 4 , while the estimates obtained from column 6 of Table 3 and column 4 of Table 4 are virtually the same, indicating that the baseline recursive model produces reliable estimates. For this reason, we will perform robustness checks and diagnostic tests in the following section using the OLS estimation method.
Robustness checks: estimating the level and rate effects of INVEC on TFP
In this section we switch the dependent variable in equation (15) from real per-capita income to total factor productivity (TFP) as a robustness test of the results of Table 3 , since growth in TFP should be highly correlated to that of RGDPPC. Since the specification of the first step of our recursive model is essentially the same in both cases, we focus in this section on the estimation of the second step of the model, where the log of TFP (LTFP) becomes the dependent variable of relevance. The only modification is that the initial level of LRGDPPC is replaced by the initial level of LTFP in all first-stage or reduced-form regressions, which we use to predict INVEC*, while LRGDPPC remains the relevant control variable in the second-stage regression model which we use to estimate the effect of INVEC* on the level and growth rate of TFP.
Tables 3A and 4A present the second-stage regression estimates of the modified equation (15) with LTFP, rather than LRGDPPC serving as dependent variable, which correspond to the results in Tables 3 and 4 . Notably, the qualitative results in these tables confirm all the counterpart estimates in Tables 3 and 4 . The only notable difference is that the estimated rate effects of the investment variable, INVEC are lower in Tables 3A and 4A relative to their counterparts in Tables   3 and 4 . This may not be surprising since TFP is a constructed dependent variable, based on a restricted specification of the production function of output per worker (see section 4.1) which does not account for any of the external environmental factors entering equation (15) in Tables 3 and 4 (although these variables do enter the second-stage regression equations as regressors).
It is also notable that the tests for weak IVs and the presence of endogeneity in the alternative IV approach is applied to the small sample, which is also the only model in which the IVs are strong.
Corroborating diagnostic tests of the independent effect of INVEC on level and rate of growth of real per-capita income.
Equations (14) and (15), as well as the regression analysis reported in sections 5.2-5.4 implicitly assumes that the only way that institutional factors and the human capital endowments of entrepreneurs increase the growth rate of per capita income is through their influence on the critical theoretical construct in our model -investment in entrepreneurial human capital (ε) or its empirical counterpart (INVEC). However, if the institutional and general education factors exert independent, and possibly dominating effects on the growth rate, the positive rate effect we ascribe to investment in EHC may be spurious. To explore this issue, we expand the regressions where real income per-capita (GDPPC) serves as dependent variable to include the institution and human capital endowment of entrepreneurs in addition to INVEC*, thus allowing these former variables to directly affect the level and growth rate of per capita income.
As the estimates reported in column 1 of Table 5 based on the small sample results Note also that the estimated growth (rate) effect of INVEC in Table 5 is always larger when the predicted INVEC* (based on the reduced form) is used as a regressor, in columns 3 and 6, than when the observed INVEC is used as a regressor, in columns 2 and 5. This pattern is consistent with the one observed in Table 3 , despite the fact that in Table 5 the regression specification is expanded to allow for a possible independent, if not dominating effects of our institutional (INSTALL) and general human capital indicators (ENTGRAD or POPCOLL). It is noteworthy that in column 6 of Table 5 , the growth effect of our proxy for investment in entrepreneurial human capital T*INVEC* is virtually the same as its magnitude in column 6 of Table 3: (15). Second, it thus appears that the supportive rate effect emanating from institution and human capital works indirectly through investment in entrepreneurial capital. Third, since in this specification we find the share of college educated individuals in the population aged 25 and over to have a positive and significant net impact on the real per-capita income level, but not on the latter's rate of growth, this suggests that one way by which general human capital affects the growth rate of real per-capita income is through its impact on investment in entrepreneurial capital a point we further explore in the next subsection.
5.6
The growth rate effect of investment in entrepreneurial human capital vs investment in general human capital.
There is a large number of published studies on the link between human capital and economic growth using cross sectional or panel data and conventional estimation techniques (see section 2).
In these studies, human capital is measured either as a flow variable, based on enrolment rates by level of education, or as a stock variable based on average years of schooling of the entire adult population or alternative educational categories. Despite systematic theoretical predictions of a positive relationship between investment in human capital and endogenous per-capita income growth, the empirical evidence has been mixed. 13 A possible resolution of the puzzle offered by our model is that general human capital may contribute to economic growth indirectly as an enabler of the growth impact of entrepreneurial human capital, which is more directly linked to product or process innovation affecting real GDP.
A related question is whether alternative general human capital measures dominate the net effect of investment in EHC, as measured by INVEC when we pit the former against the latter as drivers of growth.
To answer this question we estimate a series of growth regressions that allow for direct level and rate effects coming from general human capital indicators in expanded specifications of equation (15). To do that we employ two commonly used measures of human capital: school enrolment rate (flow) and average years of schooling (stock). The estimates are presented in Table 6 . (1) and (2) leaves the magnitude of the estimated effect of INVEC just slightly below estimates of the impact of the same INVEC measure shown in Table 3 .
We repeat these regressions using predicted investment in entrepreneurial capital based on the reduced form equation of our recursive model (equations 14 and 15) . The estimates are reported in columns 3 through 6. (In columns 3 and 4 they are based on the small sample and in columns 5 and 6 they are based in the large sample). By and large, these estimates are qualitatively similar to those in columns 1 through 2, although the estimated effect of INVEC* in column 3 does not reach significance level. As before, predicted investment in entrepreneurial capital results in larger estimated coefficients than those associated with the observed values of these variables, while the general human capital proxies remain negative, though not always statistically significant.
Moreover, inclusion of the general higher education flow and stock measures in the large sample regressions summarized in columns 4-6 of Table 6 hardly alters the quantitative values of the estimated growth effects of the predicted investment in entrepreneurial human capital (INVEC*) relative to their counterparts in columns 5 and 6 of Table 3 . In all of these regressions, the estimated growth effect of investment in entrepreneurial human capital remain statistically significant and 34 quantitatively stable within the range of about 1 to 1.2 percentage points for a 10 percentage-points increase in investment in EHC.
Conclusion
Our study offers a new way of looking at the impact of entrepreneurship on sustainable economic growth. The latter is generally captured by two outcome measures: real output or productivity level, and the latter's rate of growth. Entrepreneurship activity, in turn, has most commonly been associated in the voluminous literature on the topic with aggregate measures of the share of entrepreneurs in the population or the labor force. We have attempted to conceptualize the innovative aspect of entrepreneurship as a specific form of applied knowledgefirm-specific entrepreneurial human capital (EHC)which acts as an intermediating channel connecting two "markets", using Coase's (1974) metaphor: the market for ideas (basic science) and the market for goods (new goods and production processes). We have pursued this idea by developing a stylized endogenous growth model and a corresponding econometric model in which entrepreneurial investments in EHC, measured as the share of the enterprise's production capacity allocated to innovative activitiese.g., R&D endeavours, training programs, and time and effort devoted by the entrepreneur and the enterprise's development teamdirectly impact the level and rate of productivity and real income growth.
To some degree, the treatment of entrepreneurship as human capital has been pursued by some previous literature we summarize in section 2. Our study's value added lies in two basic innovations. The first is our theoretical specification of the production functions of both goods and innovative entrepreneurial knowledge, along with the entrepreneur's underlying preferences, which jointly determine the equilibrium rate of accumulation of EHC and the dynamic balanced growth path it charts. Our basic innovation here is the perception of innovative entrepreneurship, or EHC, as an intermediary between the markets for goods and ideas through the translation of ideas, or basic science, into new goods and production processes and thus productivity and real income growth. In this context, we suggest that higher education and institutional factors guaranteeing a competitive return to entrepreneurial knowledge are underlying factors that contribute to growth, albeit to a significant extent indirectly by enhancing the investment in EHC.
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The second is our specification of a corresponding econometric model that allows a direct implementation of the testable, and rejectable, propositions of our model against panel data generated by annual GEM adult population surveys of entrepreneurs and entrepreneurial activity around the world. The panel data set we are able to employ is limited by data exigencies that restrict the sample size in terms of the number of countries and mainly the years of data it covers.
We also rely on empirical proxies of our main theoretical constructs. Nevertheless, the basic results we generate by using two alternative samples, alternative estimation procedures, and robustness and corroborating tests of our null hypothesis against alternative hypotheses, provide strong support for our basic propositions.
In the main, we offer three related propositions imbedded in the specification of a two-step recursive model. The first step, represented by equation (14) (15). The results of our empirical investigation lend strong support to these predictions.
We estimate the recursive model via OLS methods on the assumption that investment in entrepreneurial human capital by the representative enterprise takes place ahead of its realized impact on the INVEC, as predicted by the representative entrepreneur. We also allow, however, for a potential feedback effect that occurs as a result of changes in exogenous factors not controlled by the entrepreneur, which could, in turn, affect the contemporaneous demand for investment by the entrepreneur. The empirical evidence we gather by implementing 2SLS and IV methods to purge potential simultaneity biases offers inconclusive evidence of simultaneity since in most applications, the IVs are weak or the or the Hausman tests fail to reject the exogeneity of INVEC.
Notable, however, the empirical estimates of the estimated coefficients of equation (15) are remarkably similar in magnitude across both columns 3 and 4 in Table 4 , where INVEC's estimated effect is based on strong IVs, and in columns 5 and 6 of 0.883*** 0.901*** 0.902*** 0.860*** 0.874*** 0.924*** (0.0226) (0.0323) (0.0304) (0.0688) (0.0709) (0.0814) POPEDYRS0 0.0271*** 0.0231*** 0.0224*** -0.000596 0.00250 0.00693 (0.00485) (0.00555) (0.00544) (0.0104) (0.0101) (0.0139) L(K/L)0 -0.0854*** -0.0939*** -0.0845*** -0. Notes: Heteroscedasticity and autocorrelation consistent standard errors in parentheses. *** p<0.01, **p<0.05, * p<0.1
